Hypobranchial placodes in Xenopus laevis give rise to hypobranchial ganglia, a novel type of cranial ganglia.
Recently, a novel type of neurogenic placode was described in anurans. These hypobranchial placodes were recognized as ectodermal thickenings situated ventral to the second and third pharyngeal pouch that give rise to neurons of unknown fate. Here, the development of hypobranchial placodes in Xenopus laevis is described in more detail using in situ hybridization and immunohistochemistry for various placodal ( Six1, Eya1) and neurogenic ( NGNR-1, NeuroD, Delta-1, Hu, acetylated tubulin) markers. Moreover, the fate of hypobranchial placodes was determined by analyzing tadpoles that had received orthotopic grafts of ventral branchial arch ectoderm at embryonic stages from donor embryos injected with the lineage tracer green fluorescent protein. The neurogenic epibranchial and hypobranchial placodes are shown to develop in certain subregions of a broader branchial placodal area as defined by Six1 and Eya1 expression, viz., adjacent to the dorsal and ventral tip of the pharyngeal pouches, respectively. Grafting experiments show that each of the two hypobranchial placodes gives rise to a small and previously undescribed hypobranchial ganglion (identified by its immunoreactivity for the neuron-specific Hu protein) of unknown function located in the ventral branchial arch region. No contributions of hypobranchial placodes to any other ganglia (including cardiac ganglia and the ganglia of branchiomeric nerves located dorsal to pharyngeal pouches) were found.